Life stress increases risk for developing post-traumatic stress disorder (PTSD), and more prominently so in shortallele carriers of the serotonin transporter linked polymorphic region (5-HTTLPR). Serotonin transporter knockout (5-HTT −/− ) rats show compromised extinction (recall) of conditioned fear, which might mediate the increased risk for PTSD and reduce the therapeutic efficacy of exposure therapy. Here, we assessed whether acute inescapable stress (IS) differentially affects fear extinction and extinction recall in 5-HTT −/− rats and wildtype controls. Surprisingly, IS experience improved fear extinction recall in 5-HTT −/− rats to the level of wildtype animals, while wildtypes were unaffected by this IS. Thus, whereas 5-HTT −/− rats evidently were more responsive to the stressor, the behavioral consequences presented themselves as adaptive.
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Severe life adversity has been linked to increased risk for developing post-traumatic stress disorder (PTSD) [1] . A large body of evidence suggests that the serotonergic system plays a role in mediating these detrimental effects of stress. Genetic variation in serotonin transporter (5-HTT) expression is known to alter stress sensitivity in humans, nonhuman primates and rodents, with genetic variants conferring a reduction in function (such as the 5-HTTLPR s-allele) exacerbating the effects of stressful life experiences on the incidence of PTSD [2] . Critically, traumatic life events modulate the strength and neural basis of fear acquisition and extinction in a 5-HTT dependent manner, which may underlie the increased vulnerability to psychopathology [3, 4] . As fear acquisition and extinction processes are key in both the development and treatment of PTSD [5], understanding 5-HTT by stress interactions is essential for the development of therapeutic interventions attuned to these individuals.
5-HTT knockout (5-HTT
−/− ) rodents are characterized by a behavioral profile of generalized anxiety (e.g. [6] , and impaired fear extinction memory recall (e.g. [7] )), modeling symptoms of stress-related psychopathology. While 5-HTT abolishment results in a wide array of anatomical and physiological changes and adaptations in the brain, perhaps the most prominent of these is a constitutive sevenfold increase in extracellular serotonin levels [8] . This is relevant, given that acute inescapable stress (IS), an experimental stressful life experience, impairs fear extinction by increasing dorsal raphe nucleus (DRN) serotonergic signaling and subsequent serotonin release in the basolateral amygdala (BLA) [9] . Expression of conditioned fear is associated with phasic elevation of BLA serotonin [10] , and terminating serotonergic inputs into the amygdala reduces its expression, but only in repeated inescapable stress (IS) experienced mice [11] , implicating a critical role for serotonin in mediating the behavioral fear phenotype induced by IS. Combining these findings with the constitutively increased extracellular serotonin levels in 5-HTT −/− rats raises the expectation that IS-induced fear extinction impairment is exacerbated in those with inherited 5-HTT down-regulation, explaining the 5-HTTLPR related clinical findings for PTSD.
To investigate how the effects of IS on fear extinction are modulated by 5-HTT genotype, we here assessed fear extinction and extinction recall in both naïve and IS-experienced 5-HTT −/− rats and their wildtype (5-HTT +/+ ) counterparts [8] . We first subjected a substantial group of adult males of both genotypes to IS consisting of one session of 100 unpredictable tail shocks of randomized duration under restraint (n 5 -HTT -/-= 20, n 5 -HTT +/+ = 19), or a control manipulation (n 5 -HTT -/-= 20, n 5 -HTT +/+ = 16), followed by cued fear conditioning 24 h later. This stressor (albeit given after conditioning) was previously shown to increase freezing during extinction [12] . Animals were then re-exposed to the fear conditioned stimulus to measure fear extinction
